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S-^^-i: ^k}*}^ £i ^3lJL-4 B^^l^B]^ ^flS"^ {Method of fabricating 
MOS Field Effect Transistor with pocket region} 

50 ; «V£^l7l^: 52 ; ^^^^ 

54 ; TflolH^^ 56 ; TflolE^^-a 

58 ; *fli ^<3# 60 ; *ili 

62 ; *fll o|£-^oj^ 64 . ^ ^..a.^ 

66 ; *fl2 l-^-^ 1 ^ 68 ; SJ&efl^B £flH 

72 ; ^r,-]^ 74a, 74b ; ^12 ol^o^ 

76 ; *\)2 o]£-^cg^ ys ; -a.^ eg <3 
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80 ; TflolH 82 ; *)]3 ^l^^^l- 

84 ; ^13 °l£r^# 

Tll^r ^II^Jl^K short channel effect; SCE)« <^H^7l ifl*fl 4i^.i/^efl<?l 

^1 -£°t]^^- 519! ^ (pocket region)* ^t>ltr ^TflJi-Bf H^l^^l *Hs« 0 V«H 

H^^l^E^ a7l7 |. ^-^>J1 ^Cf. E.^, ^yu>Ol 3 ^ ^Tflo^ t^o] 

*VM-^ ^11- M-EfM]^ ^SS.^ , *l^g^- ^ ^15,733,792^011 ZL ^Mltr ^-§-°l 7fl 
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1020030010323 2003/7/16 
<17> £ l^g- #efl^ i^lcg^ o. ^a]^ 3.^ afl^^ 

<18> , ^-f^ ^ 5l^7l^:(l)^ S<£o)l AlHfl^O.^. ^T=A}. 

sKK2)# ^S}^, 2:^* 3*fl ^^^7l^-(l)vflofl -i:^#ol^ 

U"^ ^ ^<H1 $m #Sl^Sl^ TiMS^U)-^ tg^tf. 

n 7flolB^i^(4)^ ^Sl^- AV^nJ. ^01^(5)1- ^S>JI, TflolB 

<20> ofl^Hfl^ £]*fl #71 ^2)1°'H(5H1 tfl^H ^ -5d^«l» ^ 

2£*HH #7l ^^.i/=efl«y <8^(7)tf<*fl ^ ^*<H§K8)-g- ^W^f. ^-71 

^#(8)£: ^> V 7l ^Sl^ ^>5^ ^01^-1(5)^ n}^^ ^^(9)* 7M 
*M ^#°l-&(10)-§: 7|A>xl7fl ^<3*H A oM io_^/=efl9j ^^(7)2] vfl^ 7\^A^ 

e^^l i3!^<*(ll)# *§^w. 
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<22> ZL&IM-, ^-71 ^2fl7]#o|Hfe di^.^/^efl o] eg ^ ( 7 ) o} ^ 7}^}^\ ofl *)ltH°-5. 

i^^^(ll)# ^S^>7ll ^*}7l ^*lH^, i^^^(ll)# ^^^1 W Ir^l-ol^r 
(10)s] ol^ojzi^^ ofl^nfl^ ^#5^ ^^(8)^1 ^a>^(9)^| ^£ofl 

<23> J£th ^71 #efl7l^ofl^^ 7l]olE^^-(4)o| ^^o]] o] ( 5 ) 7 f 

^^(8)4 ^#*>7l nfl^-ofl 5L3!<3<*i(ll)# ^<5>7l ^ £(10) p> 

—3. ^1-8: ^ ^^#(8)^- -gi^ ^)°)^\(5)S] 7-M ^ 

7|^o.S.t!: ^1 7> 45} cfe.7l nfl^-ofl ^^(11) 2] # 

[^o] Ol -L J77> 7l#^ 3J.2I1] 

<24> ^-igsl ^-^^ ^7}°\ QO_#*]S. Ti^tb ^*cHl ^*fl i 

<25> c^s. 42.30. ^cgctfo} *1 !- *1H^-JL5*] 

^JruZH- ^4*}^ ^-X\o\] ^-g-^ ^J^*l 74H^- ^ ^cgo^ 
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1020030010323 #^ <a*>: 2003/7/16 

<26> # 7 ] -=-31-* ^tb t!r 4"€- i^^* ^Itb S.^ 

^^15L^ H^i^ ^"J-^, #5E*fl7l##of| TflolH^f^i- ^*Kr #31, # 

LDDCLightly Doped Drain) ^^-g: ^*Rr , #7l 7]}o}^=-^o] t§A$Q *YS.*\}7] 
^cHl, A oM 7)}o]B.$.^2] ^SLsL^Z.] 7} SH ^7} «K51*)l7l#£j S. 

A oM TjHB^f^r M.^^ i£fl^-§- ol^og D ^ aS ol^og^-o.^ # 7 j 

^:3E^7mvflofl S^<*^: <8^*Hr #31, #7l sfl^* aflT^Rr #7fl, #7l 

7llo]B^^-#^ =§h«H :£*|°H» ^| ^ # 7 j >^3flolA-l7> «|#^ 7flo]B^i 

pf^HS. *M o1^^^-o. S m| # 7 ] HVjE^l^tlH ^ ^>i/=efl 
<y(Deep Source/Drain) ^^*>^ #7111- 

<27> #71 ^^>7l ^ ^Bflol) 4^- S^*)^ £i 

^T^lJLSf H^l^E^ ^^V*^ ti>£^7l^Hl TflolH^i^* ^*Hr #7fl, # 
7} 7flolH*i^-#°l ti>iE^7l^ 0 Hl ) # 7 ] TflolB^i^^ 

7^1 o]3^ JjL« in#Al7l^ ^7^ t^^fOS O]^^ 2]]EH^- ^ 

^*Kr #31, #7] TflolH^^ 2fl^* ol^oj v}^=L5L *}*\ o)g-^<£^ 

SLS.*] #71 aV513l7l#tlH ^cgcrf^ #7fl, #71 -g-^# sflfi^ 7^1 71^ 

#31, ^71 7flolE^i^-#* °]£r^<& v} + 3.3- ^ ^|^°Jf^ #71 H}£^7l^ 
LDD ^*Hr #31, #71 3HB*1^-#£| ^*M1 isfl°H« #7fl 
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<28> £ t^o} ^X\6\)^-6\]a\ Aj-7i tiVi^7l^ -fielS- SE^ SOKSilicon 

On Insulator) 71^ ^ , #7l TlMB^f^: 

<29> ^ j ^. S^o} ^AHU-oflAi A o V 7l «^ Sfl^^- #7^, #7} 7\)o] 

H^#°l <§^€ ti>£^7l^ #Xl a^^H] -^-^ ^-71 

XU W3f"$MI XU ^iz^^ ^ 2 «^^g; ^*}±r ^ 

7) TlMB^^-Sr ^<L3- 3. ^AS^-Ei ^9] 7j^°\] J=L«.,g. 7l 

^-71 Xl2 ^ XU l-^f-S- ^*Rr ^} ^ ^-71 5L£31*1^J= ^ 

-a- xi7i*Rr sf-iLitf. 

<30> a> 7 ] XU 1-^-^^ ^*}7] *H #7] XMH^f^ i^th ^ 

7l «>£^7l^ S^^oHl ^"71 XU ^^#4 X}l ^<2#* ^^^r 

^ C] ^ Sl^-H, «r^^ ^HS.^ ^-71 XU ^<£#£- ^S]^A>o] 

= #°H, ^7] XI 1 l-§M3f^ , ^7) XI 2 M-sg^fr •eE)^ 

44°lHf^ ^ 5a°-^, 4^- ^Ai^s.^, #71 l ^^-^r°l^°M , # 

7} XI 1 lr^#£r Si0N# HL^r SiBNf^, # 7 1 Xl2 l^KJ^r ^&l^^>ol^.#^ 

<31> #71 X12 ^ X]l ^*Rr #7jHH , #71 711 

#^SRr XU 1:^-^^* ^7}*\o_S. c-1 XI 71^- ^ ^icf. 
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<32> S^l^* ^*Kf ^tHH, M-^* sfl€sl ^fl^ #7l >n 

^^32}- ^-71 -ir^-^# 4€ ^H^l 71511- S^^S.^ ^71 i3!<3*H 
*H*Hr y l-i:-i: ^Hl" *r , #7l ^ i^/^efl^l ^- 7 ] ^ 

<33> ^ofl ^-fr ^f-aH flam- °J^5L 

^W 4 s 9X7} oflS-ofl #71]Jl4 H^l^E^ ^^/=^o]<^^2l 3^-g-%=-g- -§- 

^N, £ ^-8- ^ltb ^Efl^ ^ ojo.^, a^H ^S)fe- ^Al^s-ofl 

^.if ^ 5E^ 7] ^-4 ^ _S.4i7> Cfs. jg.^ »Aj.( on )»ofl ol^ 

$2-3, <a^-€ «fl, J8.4: $H a)^ 5U7ii-} ^#.2.^7} 7fl ^€ ^£ 

*Vifc, ^ ^.^7> 4^- -S-^i ^-(directly onM 3J°.3. nfl , H 

<36> £ 2* |2s^, aV£^l 71^(20)^1 ^ H^S^l *>s^ ^ = -t>gj.^-j= 

0.5. oj^ol^l 41^51^^(22)^1 aI— ^ , 4x^5|^^(22)-9.S.Y^ ^^fV 
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(22)4 XMB3l^-(24) tiV£^7l^:(20)^ M-3J^(26)°1 ^^S)<H 

91°-^, ?1)°lHSR-(24)3 ^ #7] «V£^l7l^r(20)^ 

A. 

<37> £ 2^1 >H ^-Jl 'b'fe 1:^-^^(26)^1 M-B^H, JjLJr ' C '^ 7lMH*l^-(24) 

4 #^-^3 #(26) A>oloj 7is]# M-BfiflH, J: 'd'^ t^r^S (design ruleHl ^tb 4i 
^Sl^^(22)4 7flolH^i^(24) AH£] 71 # H-EHM, ^J: 'd"^r ^^1^^(28)^ 
3r£r M-B^ifl^, ' 9 ^(tilting) v+eHM. 'Rp'^r ^-gr^^^l 

^71 el (projected range)-!- ^^4. 

<38> £ 2<HH <£51*ll 7^(20) ^5L 9S. ol^oj^ ^ o. ) 31.^^(26)°} 

3L^^<*, ^ ^^(28)^ tfl#(r)£r cf^- ^ ^ ^i=f. 

<39> wl-ir(r) = d7d = [c - b/tan(90-9) - Rp sinG] / d 

<40> q)M. ^o] t tq^oi^l o^V ^f€-2l^^(22)4 711 ^H*i^(24) A^o] 7^7]. 

1500A°lJl, oflui^sq- jl^^V R P 7} 600 A ^ 30 0 fifJl 

7>^^>JL, ^51^^(28)^: 50%# ^KS. 7^^^, ^^#(26)^ TflolE^q. 
(24)4 #^#(26) a>o]o^ ^EHl^r &7\}^o) q^&x}. 

<41> c - b/V3 = 1050 
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<42> rcf^ M.s.^(26)2] ^1 'b'4 71101^^^.(24)^ «^l#(26) a>o]^ 

'c'7> ^fi] til-i-i- -fr^l^ ^^^(26)^1 ^7-lH 44 ^4^r 5.^^(28)0) 
^^(26)o] ^fl^l S^-g- nfl ^ Sl^f ^ 50%!- -fr^r^, =L 

o\] 44 ^sfl ^ -§-^51 50% #^ r *r JL^-I- ^ $14. 

<43> £ 3 £ 14^ ^Al^ofl tr|-=. i^l^^-g; ^-al^ 3.^ 

< 44 > £ 3 -I- ^2:*}^, «>£^7l^:(50)ifl^ ^3 ^(LOCOS)^^ H 31*1 ^3 -f- 

<3(52H1 51*11 ^S]5l^ *K£*ll 71^(50)^1 ^7} «^*HH1 7flolB^i^(56)^: ^ 
t!:4. °H>H ^^9* ^*3*f^ ^3E*f| 71^(50)51 ^4 ?lHS3l^-#(56) 

51 S^^Hl ^44^^ ^ ^11 ^^#(58)^- ^tr4. 

<45> Til olH^ ^#(54)^1 ^3€-^44(Si0 2 )4°fl£ 

^s1^^^-^-(Si 3 N4), ^Bl^Vsl-^^-^-(SiON), Zr0 2( Hf0 2 , Ta 2 0 5 , A1 2 0 3 -§-°l 4-g-€ 
t£ $14. ^S, 7llolH^i^-#(56)5l 7flli% f^^^HlS. ^ 
^# 4-§-^- $1-°^, *m iE^r 4t^£ «H 4-§-«" *r $14. tb^, 

¥ ^HHH ^7] 45^1 714(50)^ ^e^€- ^^rol^oV, SOKSilicon On 

Insulator) 7}#<*\] ^}<^ ^-g-€ #-gr°14. 

< 46 > £ 4 s. ^-S^ig, ^^^(58)ol ^€ *ll 7l# (50) «11 4|^>o^ Tflol 

^^^•#(56)* *H ol^.-cj #(60) ^. ol^oj^ol LDDCLightly Doped 
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Drain) ^1 ^ (62)* ^tr^-. ^7] LDD^^r VJ^H 

s1<HJL4(hot carrier effect)* *&*M^7] ^*fl H^*r^ 33-°^, -f-#3°-S. ^ 
keV <>lS}sl *1<*f|u]*lS. ol^-^oj^. 

°1, *U #^#(64) £ ^12 #^-^(66)3 ^fl^fe S^^-i: ^ 

tr oI^oia] *fll 1-^-^^(64) ^ *l|2 ^^^(66)^1 ^l£-?- 0 J (shadowing) 

^-fr ^SH^rfe ^JS. ^7> ^tj-. ^ -^H^IMfe ^1 1-^-^1^(64) ^ a||2 
#^-^#(66)^-3. ol^^l M-ZL^^ d\]X]v\3L SX^, €• 3^ ^-- 7 fl 

3 M-*8#-& *>-§-^ ^rS. SX^. tr^ afli #^-^^(64)* a>-§-^ 
cflAjofl Aj^^AVsj.nv^ cfl^o} Ajifltil^- ^ SiON SiBN-S- tflAl ^>-g-^- ^£ oit}-. 



5L 6* ^12 #^-^#(66)^1 ISell^iB ^(68)* *§^th #31-1- 

JS-^^r ^SLoIt}. ISell^liB 4^1(68)^: M-*9^ %~$r ^*}tt ?ASl£. 

1-^-^^(66) 3> *fll Wg#(64)-fr ^Tltr^r. °il*l B J] ^*J*r ^4, 

7flolH^#(56)Sl ^7] ;g<2#(58)^Ml ^1 #^fK64)^ °^7f 

26-14 



1020030010323 %:^ H*}: 2003/7/16 

<50> s_ 8 * ^-S^, #^KKr #7} A I i5ll 0 l^(64a)# ^1^^7l ^*fl A]2 

^■i- ^33 ^HHHtt AV^-^sq- ^S^^ Ai^Hflu] 7 ^ <* 40 : : a ] s\ 

^.Hl 3)*H 1^1 ^H^S^M nfl^ofl l-s.? 0 i# i^ol^(64a)7l- ^ ^Tlsl^ 
ofl ^2 1^#(66) ^11 M^^( 6 4)^ 

^^(72)71- ^^l^, *)12 l^KJ§K66)£r ^3*1 ^ afl^Sl *gEj|» 7^ zl 
<5i> £ 91- ££ell7liE 5fl€(68)^- ^l7l*H ^31 ^l^^^-i- 

< 52 > £ 10^- |25^, M-*8^ n €4 TlMS^^ 2fl€-8- °l^r^ *H 

*fl2 °l^^t-(74a, 74b)# z}-;£S. o^^^H ^ eg (76) o. ^h*! 

^(56)^1 ^ *Pf<y *fll ol^<a^^(62)^ ifl^ 3^3 3 ^-e<^i 
;t±cf ^xfl^ o.S>r, ^*fl l-^^Sl^l ^ *fl2 °l£r^#(74a)£r 

^7l^h(50)^ S^^-S-^-Ei ^<>H ^^(76)* A}2 °l-£r^ 

#(74b)^ sfl^ofl Ir^^M a>5L^l 71^(50)^5. ^l^^S]^ 8^4. 

*fl2 °l^<y#(74b)°l ^3*1 ^ ^-8: 7fl^^o.S M-e}«| ^.js-sg eg (78) ^. q.^ 
^t}. u}-eM, #s.^f> sfl^ofl o]sj) ^33. ^^o. ^ i^cg^( 76 )ol ^-Jf^o] cg<*i 
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< 53 > je 11^ , M-sg* a^a. M-*a# m 

(64) £.3*1 ^^-^ cfltr -3^«l7}- Sl^g- o] 

rtfl ^11 ^^#(58)^.^^ ^VsKKg- 7llolB^^(56) ^ «VH^l7l^:(50)<Hl tfltr 31 

<54> £ 121- ^ iii/ (deep source/drain region)-!: %^7] 

^fltr °]^^ 4i3fA£^ 71MB 3 ^-#(56) 2] 7fl°lH3i^-#( 56)^1 ^ o.s 

^ *J°1* ^ TlHB i5IH>H(80)« 711 olH ^s||°H(80)fe ^2)- 

^(80) ^-M* 71^(50)^1 *I*]H ^^lfi ^ *fll ^^(58)^ S^o] 

i^M afl*r*l ^1*1^ ^r*3*H ^H*i(80)-I- ^cf. 

<55> £ 13-4- %^^>^ , 7flolB ^H*|(80)-I- ol^oj v}^3_£_ T5\cq A3 °l£r^-§- 

(82)^- Jl^SLS. ^ ^ KeVS] A^^s, °}^<$*}<^ ^7] 5.^^(76)^- 
SU52H ^ ^^/^efl^^^^l ^]3 ol^<ycg^ (84) o. ^^^j-cf. 

<56> SL , S^-H, q^, E^E}^- S-O] jf. o] 

^elAVojc. ^j-g- 7^ ^-4f^5^A>o] i=^( 86 )^. ^bVo.^ ^ ^ ^^^(58)o] 
€ «KE3l7l#(50)S} 7llolH^i^#(56)^ S^^^l ^7l ^^tb^f. 

<57> *V^ ( £ 3 ^ E 14^H^r LDD^^-g- -f S3l<^(76)-g- «|^*Rr ^a] 

°i i3l<3^* ^tr LDD<^-§- ^5L ^cf. ilcf o.^, ^ 
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^-a- ^ sot. 

^ -^71 ^Al^^o] ^gflofl tV^^l^ *M O^B* ^ ^3 71^^ ^O^^l & 

^^WH 7l^§^l 4^ 7}7)S 7}-<5Rr 3 o] 7>^>cf. 



^ ^<H1 ^*>^, TlHB ^ TlHB JEE^f^g: B^Vfe TllolB 3 

H <M * ^ 5£^r ^ ^^^14 ^olB 

^l^H ?1HB -B-JL ^1^ ^7>&oi TllolB 4€ 

*i» ^ sot. 
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11 

v|H LDD(Lightly Doped Drain) *§#*Hr #7ll; 

#7l Til wVE^m^L #7l TflolH^^^l 

#7l «}S^7l^:ifloll S^^* ^*Hr #7)1; 
#7l M-*8# sfl^ ^Tl*}^ #7jl; 

#71 TlMB^^ ^r^Hl #?}1; ^ 

#71 ^V3E^7l^xfl6)l ^ ^^^i/= efl o] (Deep Source/Drain) <3^* ^#*Kr 3. 
2] 

y Jr£^l7l^:#oll 7llolB^^-#-a: ^#*Hr #7)1 ; 

#71 7ll°lH3l^°l te^l^^Hl, ^"71 TflolB^i^^ ^^o.S.^-Ei 

Tl^Hl #71 ^11 71^-^1 ^ tL # ii#Al7l^ ^7fl5l «^1^C. 

3. °1^^1 ^#*Hr #7)]r 
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#7l l&£*f|7l^H S^^* i^Rr 

#7l *fl€* *fl7i*Kr ^1; 

<H1 LDD <^-8r ^*Rr #741; 

#71 TflolH^^^ ^ofl iilM'M* *8>S*Hr ufTjl; £ 

#71 i3|lolAl7> 7lHB*l^-#* ^l^^oj ^HS *>ol #71 «K5L*ll7l^ 

^ ^i/^.ell^l ^#*Rr ^lS i^Rr ^UltV &7\) 

i^^r 3] 

*ll 1 3^r ^1 2 * 0 H1 &<H>H, #7} aVH^l7l^ ^Sl^ 7m H^r 

SOKSilicon On Insulator) 7l^^# ^^^5. ^ Jt^^ 3.^ ^tHJl^ 

4] 

*ll 1 ^ SE^r 2 %H1 Si^H , #71 7\}°]^&^-& ^el^^^-l- 
[^*J- 5] 

*l) 1 %> Stt ^1 2 #ofl XJol^, #71 *fl€* ^*Rr ^Tim, 
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#7l TlMB^l^ol *y^]7}#2i\ #Xl S^^l X| 1 ^^]. 

#X1; 

#71 XHB^#-g: ##JLS =L <£ ^ ^-S-f-Bl i^Sl TisH «. 
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